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ABSTRACT
The Bon Secours St. Francis Downtown Hospital has recently changed
their menus to offer meals in which the entrées are liberalized when possible.
The purpose of this study was to evaluate the performance of a newly introduced
menu cycle in an acute-care facility foodservice system featuring a spoken word
liberalized menu. Plate waste analysis was done by weighed measurements,
using visual measurements when absolutes were observed (all or none).
Performance of the menu was assessed with weighed plate waste analysis to
determine weight of food consumed, energy consumed, and cost of food wasted.
Meal consumption averaged 56% of the meal weight and 59% of the meal
energy.

Meal consumption was similar across most diets (p<0.05) largest

differences in the renal and texture modified diets. Economic food waste was
found to be $0.63 per meal which was consistent for all diets; most waste was
from entrées. Consumption of meal components of the liberalized menu were
reasonably consistent across all diets. Since there was consistent consumption
across the diets, it allows discernment of which meal items were well accepted
and which were not.

Inclusion of energy intake and economic data further

informs choices related to menu modification.
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CHAPTER ONE
INTRODUCTION
Background
In a struggling economy, businesses are forced to look for innovative ways
to remain competitive and the healthcare industry is no exception. Healthcare
systems, more often public than private, are forced to think of creative ways to
use the resources they already have to attract clients to their services (Fallon et
al. 2008).

In the wake of monumental changes to the American healthcare

system, hospitals are still businesses that need to make money in order to
survive (White 2007). Patients are no longer seen as patients; patients are now
customers who have a choice of where their body and money go for healthcare
(Kim et al. 2010; Burns 2007; Sheehan-Smith 2006). This evolution into having a
choice of healthcare has also affected the consumer. Patients are now being
forced to look at what hospitals can offer them, which oftentimes goes beyond
the medical care they will receive (Folio et al. 2002).
There is something that more people receive at a hospital than medical
care: food. The foodservice of a healthcare system provides meals not only to
the patients but also to staff, guests, and any member of the general public who
decides to eat at the facility. Hospitals are having to improve their foodservice to
compete not only with other hospitals but also with the growing restaurant
industry (White 2007). Dietitians as well are being forced to revamp their menus
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to remain competitive (Kim et al. 2010). Ultimately, food is a part of the business
model that a hospital is trying to “sell”, and hospitals are having to take a
“customer is always right” attitude to service (Burns 2007). At the heart lies
increasing customer service to improve patient satisfaction, thus increasing the
overall reputation and credibility of the hospital.
A patientʼs health and well being as well as their satisfaction with the care
they were given lies at the heart of the mission of a hospital.

A patientʼs

satisfaction can include their experiences with nursing care, physician care,
treatment results, patient education, comfort, cleanliness, admitting, staff
courtesy, food service, and patient loyalty (Barr et al. 2006). Results of several
studies are that there is a high correlation between a patientʼs satisfaction with
their overall experience in the hospital and their experience with the foodservice
in particular (Fallon et al. 2008; Kim et al. 2010; Burns 2007; Sheehan-Smith
2006). With the development of a more customer-centered approach to patient
care, patient satisfaction scores have increased, including in the area of
foodservice (Burns 2007). Food is unique to any other kind of treatment the
patient may receive; food is not only for the patientʼs enjoyment, but also
provides sustenance and nourishment necessary for their ability to heal
(Dupertuis et al. 2003).
It was not until about thirty years ago that the general public began to be
aware of the relationship food has to overall health. Not only do positive results
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from foodservice result in higher patient satisfaction scores, but they also help in
the treatment and healing of the patient. The patientʼs meals must be viewed as
another facet in their treatment, just as the pills they take, the therapy they
attend, or the fluids dripping into their I.V. When a patient does not eat enough,
not only are they unhappy and possibly hungry, but the prevalence and degree of
malnutrition increases, which can lead to increased morbidity, length of stay, and
mortality (Dupertuis et al. 2003). In many cases, a patientʼs nutrition status is
already on a sharp decline before admittance and declines further while in the
hospital (Kandiah et al. 2006). It is clear, then, that optimal clinical outcomes can
only be achieved if the patient is eating well (Dupertuis et al. 2003). At least 12
studies have shown increased patient satisfaction and consumption through
changes to the foodservice system resulting in increased energy intakes,
decreased plate waste, and decreased food costs (Mahoney et al. 2009).
Over the past two decades, large steps have been taken to increase
patient satisfaction through changes in the food itself as well as variety, service,
and delivery (Kim et al. 2010). The first and most obvious facet of foodservice to
change is the food itself. Improvements have been made in the overall quality of
food by establishing new methods of cooking, reducing quantities that are cooked
at one time, and introducing spices, seasonings, flavorings, and even ethnic
cuisines (White 2007; Keller 2009). Hospitals are also following food trends in
the general public by seeking to incorporate fresh, organic, local, and sustainable
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foods into their menus where possible (White 2007). Food has gone from looking
institutional to being gourmet enough to be served at a five-star restaurant (Cox
2006). However, changing the food alone is not necessarily the answer to all of
the problems of a foodservice system (Folio et al. 2002). As Capra stated, “Food
does not have to be of a high quality for the patient to be satisfied as satisfaction
is a comparison between an expectation and a reality or experience. Patients
may expect the food to be very poor, and as a result will be inclined to rate
ʻordinaryʼ food well” (Fallon et al. 2008; Capra 1998).
Many hospitals have also introduced a concept known as the “liberalized
menu”. Oftentimes a foodservice operation will have 10 to 15 different modified
diets. Modifications to the standard diet include nutrient modifications such as
fat, salt, or sugar restrictions and texture and consistency modifications. These
modifications are prescribed by a physician in consult with a dietitian. To make it
easier on both the staff and the patients, many food items are an option for all
patients. For instance, instead of offering a low sodium soup, a low fat soup, and
a regular soup, hospitals are opting to offer only one soup that is already low in
sodium and fat. This allows for patients to have healthy options even if they are
not on a modified diet (Folio et al. 2002). After all, if a patient is going to make
healthy lifestyle choices, the hospital should certainly not be the place for them to
be limited on their ability to do that.
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The food needs to not only look and taste good, but the patient needs to
want to order it. Hospitals have started giving patients more choices in what they
eat so they feel like they are not restricted. When patients pick what they want to
eat and can recognize the food when it is delivered to them, they are more likely
to consume it (Scott-Smith & Greenhouse 2007). Just as a consumer can walk
into or drive through any restaurant and be presented with an array of choices,
patients are expecting that from their hospitals as well. This is what one author
deemed the “Starbucks experience”, where a patient leaves a somewhat
impersonal experience with an impression of it actually being very personal and
catered to them (Burt 2006). Patients like having control, especially in a situation
where many things are out of their control, and having ownership of the tray of
food given to them is one way to achieve that goal (Folio et al. 2002). Even more
than control, the patient wants and deserves to be served with respect and
courtesy.
By changing the way the trays are handled and delivered, a personal
touch and individualized approach can be achieved. This can be done through
several new methods of foodservice. The most revolutionary change in the past
decade to the healthcare foodservice industry has been the introduction of room
service meal delivery. Instead of being told what to eat, patients choose what
and when they want to eat (White 2007; Sheehan-Smith 2006; Kuperberg et al.
2008). Room service offers a varied menu and allows patients to call and order
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food throughout the day and have it delivered to their room in a set time frame,
typically 30 minutes or less. Room service produces some of the highest levels
of patient satisfaction within foodservice as well as decreased food costs and
decreased wastes, though it can be costly (Burns 2007; Cox 2006; Keller 2009;
Kuperberg et al 2008).
For hospitals that are not ready or do not have the means to revolutionize
their foodservice system, the spoken menu system is a good alternative. The
spoken menu system is often thought of as the “menuless, restaurant-style”
foodservice system (Folio et al. 2002). This system features staff members that
function as “waiters” to the patients and take their orders for food one to two
hours prior to service. The other highlight of the spoken menu system is that
patients have face-to-face and personalized contact with a foodservice
employee, which has been shown to increase patient satisfaction (Folio et al.
2002; Cox 2006).
Beyond the tray delivery system, other aesthetic improvements have been
made to help the patient feel like they are not in a hospital. Some changes
include higher quality dinnerware, glassware, and utensils. Something as simple
as a separate condiment tray or a flower in a vase has been added to increase
the overall appearance of the meal. In addition, many foodservice employees
wear uniforms to resemble those of a waiter at a restaurant. It is refreshing for
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the patient to see a person come into their room wearing something other than
scrubs (Cox 2006).
It is part of a dietitianʼs job to measure menu performance, evaluate
changes in foodservice systems, and evaluate patient satisfaction with
foodservice (Connors & Rozell 2004).

There are several ways do this including

surveys, interviews, review of medical records, and plate waste analysis. Patient
surveys can be useful but oftentimes lead to misinterpreted or inaccurate data
and do not provide sufficient data to base improvements (Fallon et al. 2008).
Interviews were shown to be effective by Folio et al. (2002) and carry more
weight than surveys.

Interviews and surveys are good tools for subjective

measures of patient satisfaction but not for objectively measuring menu
performance (Connors & Rozell 2004; Sherwin et al. 1998).

Success of the

menu can be monitored most accurately by evaluating the amount of food eaten.
For this, data can be collected from dietitian, nurse, and doctorʼs notes in medical
records. The most objective and accurate approach to measure food intake is
through plate waste (Allison 1995), which is defined as the “volume or
percentage of food discarded . . . used to measure menu effectiveness” (Connors
& Rozell 2004).
Literature Review
New methods of plate waste have been introduced to keep up with
technology and a fast-paced foodservice system.
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Traditional plate waste

analysis is done by weighing tray items before and after service. This method is
still accepted as the “gold standard”, but has been scrutinized for being time- and
space-consuming as well as unnecessary (Connors & Rozell 2004; Sherwin et al.
1998; Dubois 1990; Kirks & Woff 1985).

An alternative was developed by

Comstock et al. (1980) who used a visual plate waste method to evaluate school
lunch waste. In the Comstock method, a six-point visual percentage scale was
used to estimate plate waste (Table 1). This method has been widely accepted
for its high correlation (r=0.93) and accuracy compared to weighed plate waste
(Comstock et al. 1980). Several studies were done throughout the 1980ʼs and
1990ʼs to confirm and contest the Comstock method (Sherwin et al. 1998; Dubois
1990; Kirks et al. 1985; Thompson 1987). Visual plate waste analysis can be
substituted for weighed analysis when quantitative accuracy is not crucial. Visual
plate waste analysis also can lead to error based on food shape or consistency
(Dubois 1990).

Even when technology was introduced into the study by

Williamson et al. (2003), taking digital photographs of each tray and then visually
estimating, there was not significant improvement in the method. All of these
studies concluded that the visual plate waste method was good, but none of the
methods are better than the weighed plate waste analysis.
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Table 1.1 The six-point scale devised by Comstock et al. (1980) for visual plate
waste analysis.
Comstock
Score
Observation
5
Full portion remained
4
Nearly a full portion remained, but a
bite has been taken
3
Three-quarters of a portion remained
2
One-half of a portion remained
1
One-quarter of a portion remained
0
None remained but evidence exists
that the food was served

Percentage
(%)
100
95
75
50
25
0

Plate waste analysis has progressed from measuring just food waste to
incorporating variables that can affect plate waste.

Recent studies have

measured how many calories and macronutrients patients were consuming
(Kandiah et al. 2006; Sherwin et al. 1998; Grieger & Nowson 2007). Others
began to evaluate individual food groups (Kirks & Woff 1985; Thompson et al.
1987). More recently, Kandiah et al. (2006) used the visual plate waste method
to evaluate the effect of length of stay, sex, diagnosis at admittance, and diet
order on plate waste.

During this study, they concluded that gender and

diagnosis did not affect plate waste, but length of stay and diet order did. They
suggested that further studies be done on alternative menus, including some of
the innovative foodservice systems that had integrated techniques such as room
service or spoken menus.
The purpose of this study was to evaluate the performance of a newly
introduced menu cycle in an acute-care facility foodservice system featuring a
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spoken word liberalized menu.

Plate waste analysis was done by weighed

measurements, using visual measurements when absolutes were observed (all
or none). Performance of the menu was assessed with weighed plate waste
analysis by weight of food consumed, energy consumed, and cost of food
wasted.
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CHAPTER TWO
MATERIALS AND METHODS
Research Location
The research for this study was conducted at the Bon Secours St. Francis
Downtown Hospital located at 1 St. Francis Drive, Greenville, South Carolina
29601.

This hospital contracts its foodservice to Morrison Healthcare Food

Services, a member of the Compass Group. The contact at the facility for the
research was Stacie Bullock, MA, RD, LD who serves as the Clinical Nutrition
Manager for Food and Nutrition Services.
For this study, data were collected over a four-week period. Plate waste
analysis was done for lunch and dinner trays Tuesday through Friday for all floors
of the hospital. Similar to the reasoning of Connors and Rozell (2004), breakfast
was excluded because of the popularity and normality of breakfast items in
addition to the number of items to weigh for the breakfast meal.
Foodservice Model
The foodservice system at St. Francis features a cook-serve operation
with a seven-day cycle menu and a spoken menu system. A Catering Associate
(CA) is assigned to each floor and is responsible for telling each patient what is
on the menu for that meal, taking meal orders and special requests, being aware
of dietary and allergy restrictions, assembling and delivering trays, and picking up
trays. The CAs work 12-hour shifts, with the exception of Thursdays when the
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two separate groups of full time equivalents (FTEs) split the shift. Working 12hour shifts allows the same CA to be in contact with each patient for the whole
day.
The spoken menu foodservice system optimizes patient contact. The CA
delivers breakfast in the morning, picks up breakfast tray, takes lunch order,
delivers lunch, picks up lunch tray, takes dinner order, delivers dinner, and picks
up dinner tray.

All CAs are equipped with cellular phones so that patients,

nurses, or dietitians can contact them at any time. The CA uniform is modeled
after a waiter, complete with black pants and shoes, white collared shirts and
black aprons.
Tray assembly is conducted in a manner that is efficient and promotes
accuracy and personalization. Each CA is responsible for assembling the trays
for their floor. The tray system is designed that no more than three people are
involved each tray. As shown in Figure 2.1, the CA is able to call out diet orders
to the other side of the counter (Figure 2.2) and hot items are placed on warm
dinner plates which sit inside insulated domes and bowls. The domes and bowls
containing the hot items are then passed to the CA who adds the cold items,
finishes the tray, and place it in the delivery cart. Depending on the number of
patients, this process can take 5 to 15 minutes per floor. Up to four CAs can
assemble trays at one time.
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Figure 2.1 Tray assembly side of the kitchen at St. Francis Hospital.

Figure 2.2 Plate assembly side of the kitchen at St. Francis Hospital.

Menu Characteristics
The seven-day spoken menu features two entrées from which the patient
can choose and may include alternates that can be substituted. The menus for
lunch and dinner of the five days measured in this study are included in Appendix
B. The meal called the “Chefʼs Special” is typically a hot entrée that consists of a
meat, starch (potato, rice, or pasta), and a vegetable. Bread and dessert, and
sometimes a salad or other cold side item accompanies most of the hot entrées.
The second entrée choice, called the “Alternate” is a cold entrée, typically a
sandwich, wrap, or large salad. A soup and dessert and sometimes various
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other cold items accompany all Alternate choices. Patients do have the option of
other foods if neither of the two choices appeals to them, but these trays were
excluded from this study.
Modified diets are prescribed based on the patientsʼ needs and current
medical condition. The regular diet is given to those who do not require any
dietary changes. Cardiac diets feature reduced fat, sugar, and sodium options as
well as integration of whole grains. Consistent carbohydrate diets feature similar
amounts of carbohydrates at each meal and are lower in concentrated sweets.
The renal diet features reduced sodium, potassium, phosphorus, and protein.
The texture modified diet category includes gastrointestinal (GI) soft/low residue,
mechanical soft, puree, full liquid, and clear liquid diets. All of these diets have
modifications in texture and consistency to address medical conditions or testing
procedures. The GI soft and mechanical soft diets often feature low fiber and
ground/soft textured foods. The puree diet features items that have been pureed
and are typically in shaped molds. Full and clear liquid diets feature a variety of
items in liquid form, such as soups, puddings, gelatins, popsicles, etc. In this
study, only the soups and desserts that came in reusable dishes were evaluated.
A menu is considered liberalized when the same food item is given to all
patients regardless of diet (some exclusions with the texture modified diets
apply). If a completely different menu item is given to certain diets, the menu is
not considered liberalized. Menus considered liberalized in this study had the
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same entrée but may have had a dessert or side slightly altered for certain diets.
Those considered slightly liberalized had similar but not identical entrées. Those
that were not liberalized featured different types of foods altogether depending on
the diet order.
Food Measurement
Plate waste weights were measured using a battery-operated digital scale
(OXO Food Scale with Pull Out Display 1130800) to the nearest gram. Data was
collected by digital voice recorder (iPhone 3G Voice Memo Application). Values
were then transcribed into spreadsheets for analysis.
Data Collection
All items were observed and weighed for each lunch and dinner served
Tuesday through Saturday. Observation of the entire tray assembly was done for
all diets on at least two occasions for each meal. Weights of each item were
made in triplicate during tray assembly.

Triplicate weights of empty plates,

bowls, insulated domes, etc. were made and used as tare weights. Trays were
outfitted with meal tickets (Fig. 2.3) that identified the trayʼs floor and room
number as well as diet order and special requests.
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Figure 2.3 An example of an assembled tray and corresponding meal ticket.

Plate waste was conducted when the delivery carts were brought back to
the dish room after tray collection. Trays were excluded from the study if the
food did not appear to have been eaten by visual analysis and utensils were not
touched. If the tray did not have all items and/or dishes as served or if it involved
special requests from the kitchen, it was not weighed.
Both visual and weighed plate waste was conducted. Each component of
the meal was weighed, and those containing more than one type of food item
were weighed as an entity. For example, the entrée, which typically consisted of
either a meat, starch, and vegetable, or a salad or sandwich, was weighed as an
entity and recorded as an entrée. Items such as a side salad, bread, soup, or
dessert were weighed individually. Visual observations were made and if the
food item appeared to be completely eaten or not touched at all, the item was not
weighed, but rather recorded as “completely eaten” or “not eaten”.
Items not included in this study included were beverages, condiments, or
any items that were given to the patient in a disposable package. These were
not measured as some of the items were served as the patient was delivered

16

their meal, and disposable items may have been disposed of in the patientʼs
room as opposed to on the tray. These items were systematically excluded even
though they may have made significant contributions to the patientʼs nutrient
intake.
Meal Consumption
The weight measurements were used to determine the amount of food
consumed by the patient. The difference between the average initial food weight
and the waste was calculated as the weight of food consumed. Menu items were
sorted into the categories of hot entrée, cold entrée, bread, soup, salad, and
dessert. The percent of each item consumed was also determined.
Energy and Macronutrient Consumption
From the amount of item consumed, energy, fat, carbohydrate, and protein
intake was calculated.

Established nutritional values were provided by the

foodservice system using the Webtrition® software (Morrison Holding Company,
Las Vegas, NV).
Economic Waste
The percent of each item consumed was also used to calculate the
economic waste of the meals.

The Webtrition® software (Morrison Holding

Company, Las Vegas, NV) provided the information on the cost of each meal
component.
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Statistical Analysis
Means and standard deviations of the plate waste, nutritional content, and
economic waste were calculated using using Microsoft Excel 2008 (version
12.2.7, Microsoft Inc., Redmond, WA). StatPlus:mac LE (Build 5.8.3.8, Analyst
Soft, Vancouver, BC) was used to construct the one-way ANOVA tables to
compare the means of the diets and to perform Fisher LSD tests to do paired
comparisons of the means of the diets. All tests were performed with a statistical
significance level set at p<0.05.
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CHAPTER THREE
RESULTS
Subjects
Over a 30-day period, 1713 of a possible 6396 trays (26.8%) were
weighed.

Not all trays from all floors could be sampled in one day without

interfering with the work of the dish room staff. Trays were collected to ensure
samples from each floor and each type of diet.
Meal Consumption
Overall meal consumption by weight was 56%.

Lunch consumption

averaged 57% (Figure 3.1) and dinner consumption averaged 54% (Fig. 3.2).
The mean and standard deviation of each component for each diet for the ten
meals is presented in Appendix A. Data from each diet, each meal, and each
day are presented in Tables 3.1-3.10. The total meal was calculated by adding
the weights of all of the components that were in either the Chefʼs special (hot
entrée) or Alternate (cold entrée) menu choice.
comprising each meal are located in Appendix B.
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The meal components

Figure 3.1 Percent total meal consumption of lunch for each diet and each day.
(Compilation of data from Tables 3.1, 3.3, 3.5, 3.7, 3.9, and Figures 3.3-3.7.)

Figure 3.2 Percent total meal consumption of dinner for each diet and each day.
(Compilation of data from Tables 3.2, 3.4, 3.6, 3.8, 3.10, and Figures 3.8-3.12.)
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Table 3.1 Percent food consumption for Tuesday lunch.

Table 3.2 Percent food consumption for Tuesday dinner.

Table 3.3 Percent food consumption for Wednesday lunch.
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Table 3.4 Percent food consumption for Wednesday dinner.

Table 3.5 Percent food consumption for Thursday lunch.

Table 3.6 Percent food consumption for Thursday dinner.
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Table 3.7 Percent food consumption for Friday lunch.

Table 3.8 Percent food consumption for Friday dinner.

Table 3.9 Percent food consumption for Saturday lunch.
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Table 3.10 Percent food consumption for Saturday dinner.

Mean lunch consumption by meal component are presented in Figures
3.3-3.7.

While both hot and cold entrées are presented in these tables and

figures, the total meal consumption represents either the cold or hot entrée.
Further analysis and discussion assumes the entrée is either the cold or hot
entrée chosen by the patient. Consumption of all components of Tuesday lunch
(Table 3.1 and Fig. 3.3) did not differ significantly (p>0.05).

All other days,

however, did have significant differences.
Consumption differed for several components of Wednesday lunch (Table
3.3 and Fig. 3.4). The mean percent of entrées consumed was different among
three of the diets (p=0.0174). Seventy percent of the cardiac diet and 68% of the
regular diet was consumed which were both significantly greater than the 45%
consumption for the texture modified diets (p=0.0011, p=0.0029).

Bread

consumption was also different (p=0.0441) for the diets and significantly different
between the cardiac and texture modified diets (p=0.0033).
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There was no

difference in soup or dessert consumption. The overall meal consumption was
different (p=0.0147), which may have been attributable to the difference between
the cardiac diet (70%) and the texture modified diets (50%) (p<0.0005).
Thursday lunch consumption (Table 3.5 and Fig. 3.5) contained the most
differences across the diets. The entrées were significantly different (p=0.0022),
ranging from 22% to 74% consumed.

Differences were found between the

regular, cardiac, and consistent carbohydrate diet entrée consumption compared
to the renal diet (p=0.007, p<0.0005, p=0.0015).

Bread consumption was

different (p=0.0240) between the regular and cardiac diets (p=0.0018). There
was no difference among diets in soup consumption. The texture modified diets
(45%) differed from the regular and cardiac diets (p<0.0005, p=0.0055). Total
meal consumption was different (p=0.0084) for all diets (59-67%) being higher
than the renal diet (33%).
Friday lunch (Table 3.7 and Fig. 3.6) differed in only two categories. The
entrées, soup, and total meal consumption were the same for all diets. The salad
consumption was different (p=0.0228) specifically between the consistent
carbohydrate and renal diets (p=0.0060).

Dessert consumption differed

(p=0.0218) between the texture modified and both the consistent carbohydrate
(p=0.0048) and the cardiac diet (p=0.0042).
Only one component of Saturday lunch (Table 3.9 and Fig. 3.7) was
significantly different.

The entrées, bread, salad, dessert, and total meal
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consumption were the same for all diets.

However, soup consumption

(p=0.0046) was different for all diets, in particular the cardiac and texture
modified diets (p=0.0096), which were consumed at 66% and 28% respectively.
Figure 3.3 Percent consumption for Tuesday lunch.

Figure 3.4 Percent consumption for Wednesday lunch.
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Figure 3.5 Percent consumption for Thursday lunch.

Figure 3.6 Percent consumption for Friday lunch.

Figure 3.7 Percent consumption for Saturday lunch.
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Dinners were also compared for significant differences in consumption of
each meal component as well as the whole meal (Figures 3.8-3.12). Dinners on
Tuesday, Wednesday, and Thursday had significant differences.

Dinners on

Friday and Saturday were consumed similarly for all diets.
Consumption of dinner entrées on Tuesday (Table 3.2 and Fig. 3.8) was
different (p=0.0232) for all diets with the cardiac and texture modified entrées
significantly different (p=0.0033). All other components were consumed similarly,
but the total meal, ranging from 48 to 70 percent eaten differed (p=0.0326)
between the cardiac and texture modified diets (p=0.0025).
Total dinner consumption on Wednesday (Table 3.5 and Fig. 3.9) differed
(p=0.0010) as well as a couple of the components; entrée (p=0.03261) and bread
consumption (p=0.1341) were different.

Specifically, the cardiac diet

consumption of the total dinner (77%) differed from the texture modified (50%)
(p=0.0029) and renal consumption (16%) (p<0.0005).
Total dinner consumption on Thursday (Tabe 3.7 and Fig. 3.10) was the
same except for the renal diet. Figure 3.10 shows no consumption data for the
renal diet in the hot entrée, cold entrée, and soup categories. No data was
collected for either the cold entrée or the soup, however, the hot entrée category
does represent data showing zero percent consumption. The renal hot entrée
was lower than all diets (p<0.0005). The same difference exists for the dessert

28

(p=0.0237); the consumption of the consistent carbohydrate dessert (87%) was
significantly higher than the renal (15%) (p=0.0088).
Figure 3.8 Percent consumption for Tuesday dinner.

Figure 3.9 Percent consumption for Wednesday dinner.
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Figure 3.10 Percent consumption for Thursday dinner.

Figure 3.11 Percent consumption for Friday dinner.

Figure 3.12 Percent consumption for Saturday dinner.
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Energy and Macronutrient Consumption
Consumption of energy, fat, carbohydrate, and protein consumed was
calculated from consumption data. Macronutrient intake (Fig. 3.13 and Fig 3.14)
and percent of energy offered that was consumed (Fig. 3.15 and 3.16) was
compared for each day for each diet.
There was a significant difference in the mean energy consumption for all
meals sampled (p<0.0005), lunch (Fig 3.13) and dinner (Fig 3.14). Most of these
differences reflected the low energy content of the texture modified diets,
however, energy consumption was also low from the renal diet. For Tuesday
lunch, all diets consumed less energy than the regular diet (all p<0.0005). On
Wednesday, the energy consumed at lunch was highest for the regular diet (568
kcal), with consumption from the other diets ranging from 450 kcal for the
consistent carbohydrate diet to 260 kcal for the texture modified diets.

On

Thursday, the energy consumed at lunch was highest for the regular diet (555
kcal), with the next highest consumption from the cardiac diet (358 kcal). Energy
consumption from lunch onFriday and Saturday did not differ among the nutrient
modified diets but was significantly less for the texture modified diets (p<0.0005)
which averaged 156 kcal and 191 kcal, respectively.
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Figure 3.13 Energy consumption from lunch for all diets. Energy consumption is
broke down by macronutrient and clustered by day.

Energy consumption from dinner was also compared (Fig 3.14).

On

Tuesday, the highest energy consumption was from the regular diet (539 kcal),
which was significantly higher than that from all other diets (p<0.0005). The
lowest energy consumption was from the texture modified diets (191 kcal), which
was significantly less than that from all other diets. Energy intake from cardiac
and consistent carbohydrate diets did not differ.
For Wednesday dinner, energy consumption from both the renal and
texture modified diets energy intake was in the low two hundreds, while intake
from the consistent carbohydrate diet was 300 kcal and the regular and cardiac
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diet were around 450 kcal. Consumption from the regular and cardiac diets was
significantly higher the renal (p=0.0232, p=0.0396) and texture modified
(p<0.0005) diets.
As shown in Figure 3.14, Thursday dinner had the largest range in energy
consumption, with the average from the renal diet of 39 kcal to the cardiac and
consistent carbohydrate above 480 kcal.

Intake from the renal and texture

modified diets was significantly less than from the other diets (p<0.0005).
Energy intake among the diets from Friday dinner was the most consistent
(p=0.0072).

The only significant differences were between the regular and

consistent carbohydrate diets and the texture modified (p=0.0006, p=0.0054).
Energy consumption for Saturday dinner was similar for the regular, cardiac,
consistent carbohydrate, and renal diets, but were all higher than the texture
modified diets (p<0.0005).
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Figure 3.14 Energy consumption from dinner for all diets. Energy consumption
is broke down by macronutrient and clustered by day.

The percent of total energy consumed was calculated (Fig. 3.15 and Fig.
3.16). The mean percent energy consumed reflects the amount of energy
prescribed by the doctor and dietitian. These data were clustered by meal for
each day.
As shown in Figure 3.15, the percent energy consumed had less variability
for the lunches each day compared to the amounts shown in Figure 3.13. There
were no significant differences among the diets on Tuesday, Wednesday, or
Friday (p=0.05). The percent energy consumed was different on Thursday
(p=0.0047) and Saturday (p=0.0070), which reflected the low consumption of the
renal diet (36%) on Thursday and the texture modified diets on Saturday (42%).
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Figure 3.15 Percent energy consumption from lunch for all diets. Energy
consumption is displayed by diet and clustered by day.

Similar results were found for the percent energy consumed for dinner
(Fig. 3.16). The percent energy consumed did not differ across the diets for
Tuesday, Friday, or Saturday (p>0.05). However, percent energy did differ on
Wednesday (p=0.0023) with the regular (69%), cardiac (74%), and consistent
carbohydrate (81%) diets higher than the renal (41%) and texture modified diets
(46%). Similarly, the percent energy consumed for Thursday dinner was also
significantly different (p=0.0012) among the diets, with the consumption from the
renal diet (6%) lower than that of all other diets (53-66%).
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Figure 3.16 Percent energy consumption from dinner for all diets.
consumption is displayed by diet and clustered by day.

Energy

Economic Waste
Based on the amount of waste of each component of the meal, the
economic value of that food could be calculated.

Data were categorized as

waste from entrées (cold and hot items), sides (soups, salads, bread), and
desserts. The food cost was compared for each of the ten meals (Fig. 3.17 and
Fig. 3.18).
The average food cost of the lunch meals is $1.40, $0.88 from the entrée,
$0.26 from sides, and $0.33 from desserts. The average food cost of the dinner
meals is $1.49, $1.03 from the entrée, $0.20 from sides, and $0.33 from
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desserts. Therefore, average food cost per meal is $1.44, $0.96 from the entrée,
$0.23 from sides, and $0.33 from desserts.
The amount of food cost wasted per day for each diet for lunch is shown in
Figure 3.17.

There were no significant differences in food cost wasted for

Wednesday ($0.50), Friday ($0.51), or Saturday ($0.58) lunch.

Significant

differences were seen on Tuesday and Thursday.
On average, the amount of food cost wasted for Tuesday lunch cost $0.67
per meal. The $1.02 waste from the cardiac diet was significantly higher than all
other diets (p<0.0005).

The $0.47 from the texture modified diets was

significantly lower than both the cardiac and regular diets (p<0.0005, p=0.0083).
The average cost of food wasted on Thursday lunch was $0.64. The cost of food
wasted by the renal diet ($0.97) was significantly higher than the other four diets
(p<0.0005).
For Tuesday, Wednesday, and Thursday lunches, the most waste was
seen from the entrées, followed by the desserts, then the sides. On Friday, the
most food cost waste was seen from the entrées ($0.31), but the sides
contributed more waste ($0.13) than the desserts ($0.08). On Saturday, the
waste was more evenly distributed, with an average entrée waste of $0.22, sides
waste 0f $0.22, and dessert waste $0.15.
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Figure 3.17 Mean cost of food waste from lunch for all diets. Columns are
stacked by entrée, side, and dessert and clustered by day.

Similar results were found from economic waste analysis of the dinners
from each day (Fig. 3.18). The average food cost waste of dinner on Tuesday
($0.53), Wednesday ($0.63), Friday ($0.98), and Saturday ($0.62) did not differ
among the diets (p<0.0005). The food cost wasted ($0.64) differed for Thursday
dinner (p<0.0005), with the food cost waste from the renal diet ($1.09) being
significantly higher than all other diets (p<0.0005).
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Figure 3.18 Mean cost of food waste from dinner for all diets. Columns are
stacked by entrée, side, and dessert and clustered by day.
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CHAPTER FOUR
DISCUSSION
Consumption of meal components of the liberalized menu were
reasonably consistent across all diets. Since there was consistent consumption
across the diets, it allows discernment of which meal items were well accepted
and which were not.

Inclusion of energy intake and economic data further

informs choices related to menu modification.
The liberalized menu at St. Francis features meals (typically the entrée)
that are the same for all patients. An example would be the meal offered for
dinner on Wednesday. All diets (excluding the liquid diets) are served an entrée
consisting of grilled chicken, sugar snap peas, and yellow rice, as well as a
dinner roll and cherry tart. This meal is considered liberalized because every diet
is served identical entrées, with the only differences being in the type of dinner
roll (white or wheat) and type of dessert (regular or no sugar added). Meals that
are liberalized involve less labor because less items have to be prepared as well
as a reduction in cost because less food items should produce less overall waste
at the end of service.
Some meals featured slightly modified diets, where some items, but not
all, were liberalized. For example, the lunch on Tuesday features as an entrée
baked ham, sweet potato, and green beans almondine, with a side dinner roll and
blondie brownie for dessert. This, however, is not the exact meal for all diets, as
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the cardiac and renal diets are served a sodium-reduced turkey divan in place of
the baked ham. Though the dinner roll difference is not significant (white or
wheat), the desserts served are also completely different, either a blondie
brownie or chocolate mousse is served. Unlike the more liberalized dessert from
the aforementioned Wednesday dinner, which uses similar components to build
the dessert, the desserts offered for this meal have nothing in common in
components or preparation. Less liberalized menus require more time and labor
as several different types of foods must be prepared and also cost more as more
items lead to more waste at the end of service.
Meal Consumption
Overall meal consumption by weight was 56%, with lunch consumption
slightly higher at 57% and dinner at 54% (Fig. 3.1 and 3.2). Consumption ranged
from 52 to 62% for all diets and all meals. This is lower than a study of plated
delivery system in an acute care facility (65%) and in a residential long-term care
facility (84%) (Wilson et al. 2000; Sherwin et al. 1998).
On Tuesday, the cardiac and renal patients were served turkey divan
while all other patients were given ham. Cardiac patients consumed significantly
less of their entrée and therefore of the total meal. For all meals, entrée
consumption was the best indicator of overall meal consumption as it contributed
the largest amount of weight.
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On Wednesday, all patients received the same hot entrée, pot roast, and
there were no differences in meal consumption except for those receiving the
texture modified diets. Therefore, success of offering a liberalized meal to all
possible patients was observed. The lower percentage consumed by the texture
modified diet can most likely be attributed to the puree, clear, and full liquid diets,
which tend to have lower consumption values (Sherwin et al. 1998; Kandiah et al.
2006).
As with most days, Thursday lunch consumption was consistent among
the regular, cardiac, and consistent carbohydrate diets. Low consumption of the
renal diet can be attributed to its small sample size (n=11).

It is less likely

attributed to the food itself as the cardiac and renal diets had the most
similarities, yet the cardiac diet had the highest consumption percentage. The
renal diet controls sodium, potassium, phosphorus, and protein, which often
leaves no comparable substitute to the regular meal.

Renal patients tend to be

able to manage their disease outside of the hospital. If they are admitted to the
hospital, it is likely that they are severely ill and may not have the desire to eat.
The cold entrée for lunch on Friday, a tuna wrap and potato soup, was
similar for all diets but the hot entrée was not. The cardiac and renal patients
were served beef stroganoff whereas all other patients received lasagna.
Consumption was similar overall, and the side salad was least consumed
component the meal, ranging from 8-55% consumed.
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Saturday lunch of turkey, potatoes, and broccoli was consumed similarly
for all diets. The renal and texture modified diets were consumed less than the
other three, which may be attributed to small sample size.

Consistency in

consumption of the regular, cardiac, and consistent carbohydrate diets has been
previously observed (Kandiah et al. 2006).
The dinners had more variation in consumption, particularly with the renal
and texture modified diets. Tuesday dinner entrées were liberalized for both hot
(chicken pot pie) and cold options. Again, differences with renal and texture
modified diets reflect smaller sample size and texture differences particularly of
the puree, full liquid, and clear liquid diets.
Wednesdayʼs dinner was also featured similar menu items for all diets.
The meal was consistently consumed for all diets excluding the renal diet, which
probably reflects the small sample size (n=5). The dinners offered on Thursday,
Friday, and Saturday were similar for all diets. Friday and Saturday dinners were
similarly consumed for all diets but Thursday dinner was consumed differently for
the renal diet, most likely because of small sample size (n=2).
The consumption data shows the success of the liberalized menu by
consistency in percentage consumed across the diets. For most days, meals
were consumed at the same percentage regardless of diet order. The most
successful consumption was on days when all diets were given the same food,
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with the fewest differences possible. Differences between the renal diets and the
others may reflect small sample size and patient medical condition.
Energy and Macronutrient Consumption
Comparing the diets based on the number of kilocalories (kcal) consumed
proved to a challenge as not all of the diets are prescribed the same amount of
kcal per meal. On average, the regular meal offered 790 kcal, cardiac had 619
kcal, consistent carbohydrate 551 kcal, renal 541 kcal, and texture modified 418
kcal.

With such a large range, it is not useful to compare energy intake

quantitatively. For example, even if the texture modified diets consumed 100% of
their meal, that amount of kcal would only be 53% of the amount of kcal offered
to the patients receiving the regular diet. Consumption of the regular diet was
almost always the highest but this would be expected since it offers the highest
amount of possible kcal to consume.

Energy consumption for the regular,

cardiac, and consistent carbohydrate diets is similar to the intakes of a roomservice style system (Kuperberg et al. 2008).
On average, the macronutrients were consumed at typical percentages of
a normal diet. Of the energy consumed, 17% was from fat, 58% carbohydrates,
and 25% protein, similar to previous studies (Kuperberg et al. 2008). Though the
proportions were acceptable, the amount of macronutrients consumed could be
less than needed by patients. During hospital stays, protein needs can increase
from 0.8 grams of protein per kilogram of body weight to 1.2-2.0 grams of protein
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per kilogram body weight (Mahan & Escott-Stump 2008). Among the diets, the
average amount of protein consumed was 17.5 grams per meal.

This was

slightly lower than a study done with room-service style foodservice (Kuperberg
et al. 2008). If the patient received that same amount for three meals, their
protein intake would be 52.5 grams.

This is enough protein for an average

healthy person weighing about 150 pounds, but is not enough for heavier
individuals and those in the healing process.
The fat and carbohydrate intakes were fairly standard and varied
depending on the diet. The cardiac and consistent carbohydrate diets provide
lower fat and carbohydrate resulting in a lower amount of overall kcal offered and
thus less energy consumed. The renal diet offers less protein which is required
to provide the least amount of stress on the kidneys.

Many of the texture

modified diets provide lower energy intakes based on food composition.
Oftentimes patients are not given texture modified diets for an extended period of
time, so the lower calorie count seen is not as much of a concern and has been
seen before (Sherwin et al. 1998; Kandiah et al. 2006).
The percentage of energy consumed was 59% for all meals. The average
consumption was not different between lunch (60%) and dinner (57%). Energy
consumption and weight consumption were not the same due to some foods
being more energy-dense than others. Energy consumption was similar for all
meals, but the meals that were liberalized, featuring the most components in
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common for all diets, had highest consumption rates. Similar to a previous study,
meals served to those on the consistent carbohydrate had the highest calorie
consumption at 65% with cardiac diets following second with 64% and regular at
61% (Kandiah et al. 2006). The assumption is likely to be made that the regular
diet is consumed best, but this study shows that modified diets have high
consumption rates. Both the renal and texture modified diets had consumption of
51% of the energy given.
A higher percentage of energy was consumed at lunch than dinner. It is
evident by looking at Figure 3.15 that modifying meals depending on diet led to
variation in energy consumed. Tuesday lunch featured an entrée with different
meat for the cardiac and renal diet, both of which consumed less energy than the
other three diets.

Wednesday lunch had a consistent amount of energy

consumed, with the texture-modified diet slightly lower.

Thursday lunch

components were only sometimes similar for all diets and it had the lowest
energy consumption at 50%. Fridayʼs lunch had the highest energy consumption
at 73% and was consistently high for all diets, even though the hot entrée varied
among diets. Both hot entrées were well-accepted as well as the soup and wrap
offered on all of the diets for the cold entrée. The similar diet for Saturday lunch
was consistently consumed for all diets except for the texture modified, which
again shows the success of the liberalized menu.
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Greater variation was seen in percent energy consumed for dinner (Fig.
3.16). Tuesday dinner was consistently consumed for all diets. Wednesdayʼs
dinner was mostly liberalized and consumed consistently across the regular,
cardiac, and consistent carbohydrate diets, but significantly lower for the renal
and texture modified diets. The renal and cardiac diets were identical for this
meal, so the reason for the difference cannot be because of a food difference,
but it is more likely linked to the small sample size of the renal diet (n=5).
Texture modified diets include the less-consumed puree, clear, and full liquid
diets, whose lower consumption rates can be seen in Appendix A.
Thursday dinner consumption was the same for all diets except the renal
diet, again, because the sample size was so small for the renal meals that day.
All diets had a nearly identical meal, the biggest difference being between the
regular and diet dessert.

The diet dessert was a part of the cardiac and

consistent carbohydrate diets and was consumed higher than the regular version.
Better consumption of the consistent carbohydrate diet has been reported before
(Kandiah et al. 2006).
The hot entrée for Friday dinner was liberalized while the cold entrée was
less similar for all diets. The percent consumed, however, was not different,
though highest for the consistent carbohydrate (71%) and lowest for the texture
modified diets (38%). Saturday dinner was the most consistently consumed for
all diets, with consumptions ranging from 54 to 63%, lowest for the regular diet
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and highest for consistent carbohydrate. A liberalized meal was also offered for
Saturdayʼs dinner with the only major difference being in dessert composition.

Economic Waste
The average amount of food cost waste for any meal was $0.63, which
was lower than with the previous room-service study that had an average of
$0.80 waste (Kuperberg et al. 2008). The largest contributor to the waste was
entrées ($0.42), followed by desserts ($0.11) and sides ($0.10).

Lunch and

dinner waste did not differ significantly, but more was wasted at dinner ($0.68)
than at lunch ($0.58), similar to the Kuperberg et al. study (2008). It should be
noted that though the texture modified diets were often the lowest-consumed diet,
the waste cost was also typically low (Fig. 3.17 and 3.18).

This can be

accredited to the fact that the full and clear liquid diets have low cost because of
the types of food offered.
There were a few contributors that stood out significantly in cost. The nonliberalized menu for Tuesday lunch was costly not only because two meats had
to be prepared, but also the turkey offered to the cardiac and renal patients was
not well consumed, resulting in a large amount of plate waste ($0.79 and $0.53
respectively). The liberalized Thursday lunch diet was consistent in waste across
all diets ($0.50-$0.61) except the renal diet ($0.97). This high cost does not
reflect food costs, but rather consumption.
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Dessert cost waste on Thursday

again was not linked to the cost of the item but rather its consumption. From
visual observations, the strawberry shortcake dessert portion served was larger
than some of the other desserts and may be too much for the patient to eat. It
may be useful in this case to reconsider the portion to cut down on costs,
however, the energy deficit would have to be made up either in the entrée or
sides.
Entrée cost waste was the lowest on Friday and Saturday for lunch as
these two days had the best consumption. Unlike the other days, the proportion
of cost waste from entrées, sides, and desserts was more even. On Friday, the
side category was only the side salad, which was not well-consumed for any of
the diets. On Saturday, the side category represented the bread and fruit, of
which the fruit was not well-consumed. Fresh produce often contributes a higher
amount of cost waste compared to bulk and processed food items. For example,
the fresh fruit cup offered for Saturday lunch costs $0.28, but the soft fruit cup,
which contains more canned fruit, only costs $0.22.

Saturday lunch dessert

waste was also high which is probably from a combination of the cost of the
dessert and its portion size. However, if the portion size was reduced, there
would have to be a more cost-effective alternative to make up for the deficit in
energy.
The cost waste of the dinners was also correlated to consumption with a
few exceptions. While the dinner consumption for Friday was slightly lower than
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the other days, the amount of waste was significantly higher than the other days
($0.98). The cost waste was evenly distributed across the diets and reflected the
entrée cost waste of $0.78. Friday dinner is the only meal of the week that
features fish and the entrée cost is $1.81, which is higher than any other day.
This waste, therefore, does not reflect consumption but rather cost. Since this
facility is a Catholic hospital, it is within its religious traditions to consume fish on
Fridays. Because of this, there is not much the facility can do to cut costs.
Changing the style or preparation of the fish may be the only way to reduce the
cost as the patient is already receiving the minimum three ounces of meat
required for the meal. For Saturday dinner, the highest cost item is the key lime
pie dessert. While cost waste for this item is average, the portion of pie the
patient receives is large compared to other desserts and may be decreased.
Though only plate cost waste was observed in this study, there are other
costs to consider as well. The liberalized menus had the most consistent and
lowest cost waste. Beyond the plate waste, the liberalized menus save money
because the hospital has to prepare fewer variations of a meal allowing larger
bulk to be made and less overall waste. Money can be saved by not having to
buy several versions of a mealʼs ingredients to prepare the different diet meals.
Labor can be reduced since there are not as many meal items to prepare.
Liberalizing the menu overall helps the kitchen and the patients.
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Patient Satisfaction
There is a link between patient satisfaction and meal consumption (Cox
2006).

During the time of this study, the facilityʼs first quarterly patient

satisfaction scores were received since the new menu change.

Overall

foodservice was ranked in the 70th percentile of hospitals surveyed. Though a
patientʼs satisfaction with the foodservice is beyond just the food consumed, the
food is at the heart. This ranking correlates closely with the overall consumption
of food. When menu changes are made based on plate waste, improvements in
consumption and patient satisfaction can be seen (Connors et al. 2004). Based
on this studyʼs results, improvements in those foods poorly consumed may help
raise the patientʼs satisfaction and the foodserviceʼs satisfaction scores.
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CHAPTER FIVE
CONCLUSION
The effectiveness of a spoken-word liberalized diet menu has been
consistent across most diet types. This study demonstrated that offering the
same menu items to all patients can be effective and is oftentimes more effective
than specific food items based on diet.

Some modifications will always be

necessary based on nutritional and physiological needs, but general liberalization
is effective.
Meal consumption for the nutrient modified diets was comparable to the
regular diets. However, overall consumption could be improved as evidenced by
both the patient satisfaction and meal consumption data. This may be done most
successfully by combining plate waste data with patient interviews. For example,
some items could be re-portioned based on the economic waste.

Patient

interviews may also be useful to determine if other aspects such as customer
service, meal time, or meal temperature played a role in their overall meal
consumption and satisfaction. By constantly evolving the menu and foodservice
system, plate waste should continue to decline while patient satisfaction steadily
increases.
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APPENDIX A
Supplemental Tables
Table A-1 Trays collected (n) from lunch on Tuesday, September 14, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-2 Trays collected (n) from lunch on Tuesday, September 28, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-3 Trays collected (n) from lunch on Tuesday, October 5, 2010. Weight
of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-4 Trays collected (n) from lunch on Tuesday, October 12, 2010. Weight
of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-5 Trays collected (n) from dinner on Tuesday, September 21, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-6 Trays collected (n) from dinner on Tuesday, September 28, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-7 Trays collected (n) from lunch on Wednesday, September 15, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-8 Trays collected (n) from lunch on Wednesday, September 12, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-9 Trays collected (n) from lunch on Wednesday, September 29, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-10 Trays collected (n) from dinner on Wednesday, September 22, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-11 Trays collected (n) from dinner on Wednesday, September 29, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-12 Trays collected (n) from dinner on Wednesday, October 13, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-13 Trays collected (n) from lunch on Thursday, September 16, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-14 Trays collected (n) from lunch on Thursday, September 23, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-15 Trays collected (n) from lunch on Thursday, September 30, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-16 Trays collected (n) from dinner on Thursday, September 23, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-17 Trays collected (n) from dinner on Thursday, September 30, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-18 Trays collected (n) from dinner on Thursday, October 7, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-19 Trays collected (n) from lunch on Friday, September 17, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-20 Trays collected (n) from lunch on Friday, October 1, 2010. Weight of
food consumed (± standard deviation) and percent of food consumed according
to type of food item and diet order.
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Table A-21 Trays collected (n) from dinner on Friday, September 17, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-22 Trays collected (n) from dinner on Friday, October 1, 2010. Weight
of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-23 Trays collected (n) from dinner on Friday, October 8, 2010. Weight
of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-24 Trays collected (n) from lunch on Saturday, September 18, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-25 Trays collected (n) from lunch on Saturday, October 2, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.

Table A-26 Trays collected (n) from dinner on Saturday, October 2, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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Table A-27 Trays collected (n) from dinner on Saturday, October 9, 2010.
Weight of food consumed (± standard deviation) and percent of food consumed
according to type of food item and diet order.
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APPENDIX B
Supplemental Figures
Figure B-1 Tuesday lunch menu.
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Figure B-2 Tuesday dinner menu.
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Figure B-3 Wednesday lunch menu.
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Figure B-4 Wednesday dinner menu.
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Figure B-5 Thursday lunch menu.
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Figure B-6 Thursday dinner menu.

76

Figure B-7 Friday lunch menu.
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Figure B-8 Friday dinner menu.
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Figure B-9 Saturday lunch menu.
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Figure B-10 Saturday dinner menu.
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